Abstract. The SR center has been actively used in Ritsumeikan University for synchrotron radiation basic researches, education and training of graduate students and industrial applications for more than ten years. Present status of the storage ring and some recent activities are introduced. Future prospects are also addressed.
INTRODUCTION
The world smallest storage ring with a super conducting magnet was developed by Sumitomo Heavy Industry Co. in 1991. Ritsumeikan University installed this storage ring as a symbol of the new campus, "Biwako-Kusatsu" in 1996. This was the first synchrotron radiation facility established in a university in Japan. Since then, the SR center was utilized for synchrotron radiation researches, especially for industrial applications. 10 th year anniversary was celebrated last year and we are now in the new phase of the center.
PRENSENT STATUS
The storage ring named, "AURORA" is a unique ring designed for X-ray lithography. It is so compact and no space for any additional attachment in the ring that we cannot upgrade the machine any more. In a sense, it is an established machine and has kept running more than 10 years without any serious trouble. The specification of the storage ring "AURORA" is listed in Table 1 . By slanted cutting of a Ni(111) single crystal, we can obtain the Ni(332) stepped surface, as shown in Fig. 1 . Angle resolved photoemission spectra (ARPES) at the photon energy of 10 eV give band dispersions of the valence bands. A series of the spectra in the left figure are those obtained by angle scan perpendicular to the stepped line, while those in the right figure are by angle scan along the stepped line. The peak at the threshold can be attributed to the surface state mainly come from stepped atoms. This is confirmed by gas exposure, which reduce the feature. Interestingly, we can find distinct band dispersion in the right figure, but not in the left figure. This result indicates that strong interaction occurs along the stepped atoms, but not perpendicular to the stepped line. Even though the sample is metal, stepped atoms have quite localized one dimensional character along the stepped line. Prof. Namba has conducted these ARPES works at BL-8, aiming for the fundamental understanding of the electronic structure of metal surfaces 1) . 
(2) Surface structures of metal silicide
The growth mechanism of a metal silicide is rather complicated. Prof. Kido has investigated the initial growth mechanism of Ni silicide. Figure 2 shows Si 2p spectra as a function of Ni coverage2,3).
The spectral change indicates that Ni Si2 is formed at the initial stage and growth of surfactant Si atoms segregated out of the bulk substrate. However, it is risky to conclude the mechanism solely by Si 2p PES. Some additional and complementary method is necessary to establish the mechanism. Prof. Kido's group has established a system which combine medium energy ion scattering (MEIS) with PES to obtain more detailed surface information. They can measure both PES and MEIS without breaking vacuum. Figure 3 is the MEIS spectra as a function of Ni coverage. Two peaks appear, in which the higher energy peak is due to scattering by Ni and the lower energy one by buried Si. The right figure is an enlarged scale to show Si spectra more clearly. We can decompose the spectra into four contributions. The spectral analysis confirms the PES results. This experiment demonstrates how effective the combined method of PES and MEIS is. 
(3) XANES spectra from several Lithium compounds
It is known tough to measure Li 1s PES spectra with Al or Mg Kα radiation because of low cross section.
Instead, Li K-XANES is very powerful probe for characterizing Li compounds. Figure 4 shows Li K-XANES of several Li compounds obtained with total electron yield method at BL-2 4) . It clearly shows that the spectral features are drastically changed dependent on the environment of Li atom. Recently, Li batteries attract much attention and Li K-XANES works as a very sensitive probe of characterizing the chemical change during the battery action.
(4) Orientation of liquid crystals studied by NEXAFS
Polarization dependent NEXAFS is a useful tool to investigate the orientation of molecules adsorbed on a substrate. Thermo-chemical reaction of PMDA-ODA produces polyimide films and mechanical rubbing process controls the orientation of polyimide local structure. To investigate how much the main chain is aligned, Oji et al studied azimuthal and polar angle depedent C-K and N-K NEXAFS and found that the polymer chain is anisotropically aligned along the direction of rubbing. They also studied the orientation of a molecule (4-pentyl-4-biphenyl carbonitrile:5 CB) evaporated on the PMDA-ODA film. This is a typical liquid crystal. At low coverage, 5CB lies down slightly tilted along the polyimide oriented direction. The molecule gradually stands up at higher coverage. This information obtained by polarization dependent NEXAFS is very useful for future design of liquid crystal. This work has been done in collaboration with JSR(Japan Synthetic Rubber) Co 5) . 
FUTURE PLANS
In Japan, there are many synchrotron facilities actively working and/or constructing. For more output of new applications, we have to develop unique beamlines that do not exist in other facilities. For this reason, we plan to develop an infrared beamline whose performance is not dependent on the ring energy or ring size, but on the beam current times acceptance angle of the beam. Although the acceptance angle of the SR beam port is limited to 30 h mrad x 30 v mrad, insertion of mirrors to focus the light source point makes us possible to increase the acceptance angle substantially, as schematically shown in Fig. 6 . This is the idea similar to Prof. Yamada for mirrorcle. Since the reflectance in the infrared region is almost 100 %, multiple mirror system will provide us a very intense infrared beamline. We plan to perform the infrared microscopy experiment with the spatial resolution of 5 mm at 2000 cm-1 (diffraction limit). In order to overcome the limit, we further plan to install the near field optics and aim the spatial resolution of submicron. PMMA resist beneath an X-ray mask is scanned during the SR irradiation. When the mask has a wedgeshape, the scanned resist is etched as a grating. If this resist is further scanned perpendicular to the previous direction, it is etched as needles. This idea makes complicates structure s with a simple mask
